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tional Institute for Tropical
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LIMLICASS538 roots were obtained from Interna
Agriculture (IITA), Ibadan, Oyo State, Nigeria. Sample
appropriate methods. The flour blends were formulated and instant
pounded yam flour prepared. Functional analysis and sensony evaluation
were carried out. Results of the analysis show the following ranges;
oil absorption capacity 70.25 - 85.63%: water absorption capacity 73.89-
78.69%; bulk density 0.76- 1.59g/m’; peak viscosity 158.36- 210.43 RVU;
final viscosity 178.53- 277.15RVU; setback viscosity of cooked paste 51.53-
72,54 RVU; pasting time 5.95- 8.65 min; breakdown viscosity of the cooked
paste 8.75- 9.53RVU; pasting temperature 62.55- 67.13°C; trough 152.46-
180.16 RVU. The general acceptability of all the supplemented samples were
highly rated (8.00 each) as compared to control sample which had the
ial production of instant poundo yam from

lowest (6.05) value. Commercl
yellow yam and yellow cassava flours will serve as a strategy of alleviating
the challenge of food insecurity in Nigeria.
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Introduction

Yam, which is the most important
staple food in West Africa, after cereals
pelongs to the Dioscoreaceae family.
Yam is perennial herbaceous vines
cultivated for the consumption of their
starchy tubers in many temperate and
sub-tropical world regions. There are
many  varieties of yam species
throughout the tropics. Yam, with
appreciable  contents of essential
dietary nutrients, has been reported to
have nutritional superiority when
compared with other tropical root
crops (Aninathan, Moharé&
Maruthupandian, 2009).

Yam belongs to the semi perishable
class of food due to its relatively high
moisture content and vulnerability to
gradual physiological deterioration
after harvesting. However, yam can be
processed into less perishable products
as yam flour through a drying process.
In West Africa, a major proportion of
yam is eaten as boiled yam, roasted
yam, fried yam, pounded yam and
amala which is stiff glutinous dough.
The most processed traditional yam
product is flour (Abioye, Ogunlakin,
Babarinde& Adeoti, 2008).

Yellow yam (Dioscorea cayenensis)
has a yellow flesh, caused by the
presence of carotenoids. It looks
cimilar to the white yam (Dioscorea
rotundata) in outer appearance. Its
tuber skin is usually a firmer and less
extensive groove. The yellow yam has
a longer period of vegetation and a
shorter dormancy period than the

white yam (Dumont & Vernier, 2000).

Cassava (Manihot esculenta) is a
tuberous starchy root crop of the
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Freshly harvested cassava roots

start deteriorating almost immediately
after harvest and can only last for three
days. The form of preservation and
reduction  of post-harvest
immediate processing into shell stable
products such as flour, chips, gari, and
pellets etc. processing cassava into
finished or semi-finished

loss 18

products
often involves all or some Of the
following operation on the desired end
products, peeling, washing,
grating/ chipping,

dewatering/ fermentation, pulverizing,
sieving, and drying/frying (Quaye,
Gayin, Yawson, & Plahar, 2009).

Yam and cassava are generally
bulky and contain a lot of moisture
which makes them to be highly
perishable. Post-harvest losses may
also occur due to mechanical damages,
infections caused by decay-organisms
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hygienic product with a longer shelf-
life devoid of drudgery associated
with the traditional process and result
in multiplicity of nutrients which can
be exported.

In lieu of this and for the sake of
convenience and to reduce drudgery
associated with the preparation of
pounded yam, it has become
imperative to prepare the instant
pounded yam from yellow yam flour
supplemented with yellow cassava

flour. The study was also undertaken
to determine the potential usefulness
of pasting characteristics of flour from
yellow yam and yellow cassava blends
as indicators of food textural quality in
pounded yam. This would be useful in
the commercial processing.

Objective of the Study

The major objective of this study was
to investigate the nutritional properties
of yellow yam flour supplemented
with yellow cassava flour. Specifically,
the study determined:

1. functional properties of the yellow

yam and yellow cassava flour
blends.

2. pasting properties of the yellow yam
and yellow cassava flour blends.
3.effect of supplementation on the
sensory properties of the instant
pound yam paste produced from

yellow yam flour supplemented
with yellow cassava flour.

Materials and Methods
Plan of the Study: The study was

carried out through the following
procedures:

Sample Preparation: This Was
involved the following:
i. Good quality yellow yam

1T

1ii.

(Dioscorea cayenensis) tubers and
yellow cassava (Manihot escule.nta)
UMUCASS38 roots were obtained
from International Institute for
Tropical Agriculture (IITA), Ibadan

Oyo.

Yellow yam flour sample was
produced using the FI_Tle’Cl:‘de
described by FIIRO (2005). The
yam tubers were washed, peeled,
sliced to 2-3 mm thickness and
soaked in water contain 1%
sodium met bisulphate for 5
minutes so as to arrest the
browning reaction and placed in a
sieve to remove the excess water
after which the sliced yam was
cooked for 30minites at 100°C. The
cooked slices ‘of yami VEEE
removed and dried at 50°C to a
constant weight. The dried samples
were milled into fine flour using an
attrition milling machine. The flour
was sieved (500pm mesh), and
packaged in moisture proof
polyethylene bags and labeled for
analysis

Yellow cassava flour sample was
prepared by the method described
by Babajide, Oyewole&
Obadina,(2006). The roots were
peeled manually with stainless
steel knife. The peeled roots were
washed, sourced in lime (5%) for
30 minutes, washed again using
clean water, grated, granulated,

and  oven dried at 5°C. The oven

dried cassava was milled (hammer
milling machine), cooled and
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sieved (500um mesh), and
packaged in  moisture proof
polyethylene bags and labeled for
analysis :

Blend formulation: This was done at
different ratios of 90:10; 80:20; 70:30
and 60:40% of yellow yam flour and
vellow cassava flour respectively. The
flour blends were labeled as follows:
XY {100% yellow yam flour); YYYCy
(90% yellow yam flour and 10 yellow
cassava flour); YYYC; (80% vyellow
yvam flour and 20% yellow cassava
flour); YYYC; (70% yellow yam flour
and 30% yellow cassava flour) and
YYYCy (60% yellow yam flour and 40%
yellow cassava flour).
Preparation of instant pounded yam
flour: A quantity of each blend was
poured in boiling water and stirred
continuously till it gelatinizes into
thick dough. A little quantity of water
was added to allow the blend to cook
properly (10 minutes). The paste was
stirred till properly cooked (Babajide,

Oyewole& Obadina, 2006; FIIRO,

2005).

Functional Analysis: The following

functional analysis were carried out:

i. Water/Oil Absorption Capacity:
This is the quantity of water
required to mix dough to a
standard consistency. It was
determined as described by

Onwuka (2004).

ii. Bulk Density: This is the density of
the bulk material as a result of
tapping solids materials poured
into a container. It was carried out
as reported by Onwuka (2004).

iii. Pasting properties are functional
properties relating to the ability of

an item to act in paste-like manner.
It was determined with a Rapid
Visco Analyzer (RVA). (Newport
scientific, 1998).

Sensory Evaluatioi
Instrument for Data Collection: The
samples were coded and validatf:d
questionnaire made up of quality
evaluation for flavor, texture, colour
and general acceptability was used.
Quality ratings were based on a 9-
point descriptive hedonic scale with 9
(like extremely) being the highest score
and 1(dislike very much) the least
score (Ihekoronye & Ngoddy, 1985).

Panel of Judges: The population
was made up of ten (10) students of
Food Science and Technology, Federal
University Oye Ekiti, Ekiti State. The
purposive sampling technique  was
adopted in the selection of the panel of
judges because the students have
better knowledge of food than other
students and would therefore give
better interpretation on what would be
required on them.

Statistical Analysis: Means were

compared using test of significant

difference (Steel & Torrie, 1980). Test
of significant (P<0.05) difference
among the treatments were
determined by Analysis of Variance
(ANOVA) as described by Steel,

Torrie& Diekey, (1997).

Results.
The following findings were made:

(1)Effect of supplementation on
functional properties of yellow yam
and yellow cassava flour blends. See
Table 1. (2)Effect of supplementation
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; +f instant
on pasting properties of yellow yam | (3) Mean sensory scores ”':"1131(‘ 3
L4 v 10 e 4 ke

and yellow cassava flour blends.See pound yam paste. See

Table 2,
1. 1 Yellow
Table 1: Functional Properties of Instant Pounded Yam Produced from Y€
Yam and Yellow Cassava Flour Blends
=R
BD (g/m?) i

Samples OAC (%)  WAC (%)

0.76-+0.01

YY 85.63'4+0.01  78.691+0.0
YYYCL  8296'+0.01  77.84°+0.0 0.85¢+0.01
YYYC2  80.13240.03  76.44°+0.0 0.98+0.01
YYYC3  72.354+0.01  75.714+0.0 1.140+0.01
YYYC4  70.25¢40.01  73.89¢+0.0 1.592+0.01
ith different

Values are means + Standard Deviation Sfrom triplicate detc rminations. Means w
superscripts within the same column are significantly different at (P<0.05). -
KEY:OAC = Oil Absorption Capacity, WAC = Water Absorption Capacity, BD : Bulk Densily.
YY = 100% Yellow Yam Flour, YYYC1 =90% Yellow Yam Flour: 10% Yellow Cassava Flour
YYYC2, = 80% Yellow Yam Flour: 20% Yellow Cassava Flour, YYYC3 = 70% Yellow Yam
Flour: 30% Yellow Cassava Flour, YYYC4 = 60% Yellow Yam Flour: 40% Yellow Cassava Flour

Tablel shows some functional properties of instant pounded yam produced from
yellow yam and yellow cassava flours blends. The OAC and WAC of the blends
reduced with increase in the proportion of the yellow cassava. At each level of
supplementation the BD of the blends become denser than the control.

Table 2: Pasting Properties of Instant Pounded Yam Produced from Yellow
Yam and Yellow Cassava Flour Blends

Samp  Peak Final Set-Back  Pasting  Breakdo Pasting Trough
les Viscosit ~ Viscosity ~ Viscosit ~ Time wn Tempera  Viscosity
y (RVU) (RVU) y (Min) Viscosity ture (C) (RVU)

(RVU) (PVU)

YK 158.36"+0. 0 178.53°+0.01 51.53°+0.01 5.95+0.00 8.75'+0.00  62.55+0.0 152.46 +0.0
YYYCT 16953°40.0 197.25%+0.01 61474001 6.23°+0.00 8.92°4000  6345'40.0 15984400
YYYC2 170.4640.0 235.62°40.01 68.6140.01 7.12°40.00 9.4540.00  6550°+0.0 167.25°0.0
YYYC 19520°00 257804001 6932°40.01 7824000 9.82°40.00 6683400 17126500

YY a a e a a i
YC4 21043400 27715001 72.54%40.01 8.65 +0.00 9934000  67.13'+0.0 180.16+0.0
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appearance, aroma, taste, texture,
mould ability and general acceptability
of the sample.

Table 3 shows the mean  sensory
evaluation scores for instant pounded
yarn  paste sample, A significant
difference (I' < 0,05) was noted in the
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ety A
The & : , \ur.mg cooling,

e fimal viscosity of the instant
p‘\f‘f':i"d yam blends ranged from
17‘\--\: to 27715RVU with  sample
\_\\"f Raving the highest final
viscosity. Final viscosity is the most
commonly used parameter to define
the quality of a particular starch-based
sample, as it indicates the ability of the
n‘.laterial to form a viscous pasté or gel
after cooking and cooling as well the
resistance of the paste to shear force
during stirring (Adevemi & Idowu,
1990).The setback or viscosity of
cooked paste ranged from 51.53RVU
for sample YY to 72.54 RVU of sample
YYYC:. High setback results in lower
retro gradation during cooling of
products (Kong, Zhu, Sui & Bao, 2015).
It also lowers the staling rate of the
products made from the flour
(Adevemi & Idowu, 1990). Starch retro
gradation is usually accompanied by a
series of physical changes such as
increase viscosity and turbidity of
pastes, gel formation, and exudation of
water (Hoover, Hughes, Chung & Liu,

2010).
The pasting time of the samples
ranges from 595 nunutes to 8.65
minutes. Supplemented sample YYYCy
had the highest pasting time, while
sample YY had the lowest of 585
minutes According to Adebowale,
Sanni & Awonorin,. (2005) pasting time
is the measure of the cooking time
The pasting temperature ranged
from 62.55°C (YY) to 67.13°C (YYYCy).
Pasting  temperature  gives  an
indication of the gelatinization time

during processing. It is the

temperatiie  al which  the firat
detectable  increase in viscosity hf
measured: - rand iode T an inddex
characterized by the initial change due
to the swelling of starch (Bmiola &
Delarosa, 1981), Pasting femperature
has been reported to elate to water
binding capacity. A higher paming‘
implies higher walet
oher oo latinization
"prop of starch

fation

temperature
binding capacity. hi
and lower swelling property
due to a high degree of assoc

between  starch granules (l‘.mmla I\

Delarosa, 1981; Numfor, Walter &

Schwartz, 1996).

lhe appearance of sup
d vam samples were
: but differed
from control
as a result of
llow Cassava

Plg\munlvd

instant pounde
closely  the

significantly (P<0.05)
sample. This could be
supplementation of Ye
flours. Samples YY, YYYC Yand YYC:
had no significant difference (p=0.05)
hand  whereas sample
were closely the
aroma

same

on one
YYYCand YYYCq
same and also had the same
(p<0.05). On the average there was
significant difference (P<0.05) in aroma
of the blend samples. All the instant
samples were  liked
YYYC,y
The

pounded yam
moderately —except
which was liked
aroma mean scores were observed to
trend of the mean

sample

very much.

have reversed
positions with those of appearance.

Though at confidence limit of 5%,
the taste of instant pounded yam
samples takes the same trend as
appears with aroma, with samples
YYYC; and YYYCswhere both had the
same highest mean score of 8.0 and
liked very much. There was significant
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(P<0.05) difference however, at

average in the instant pounded yam
mean taste valyes,

7 alues and were Like
moderately. Only YYYC, was liked
V:ER':V much away from YY (control)
gi?flfh was  liked  slightly. This

“Tence in viscosity - textural feel,
could be explained as a result of the
particles size of different categories of
milling during processing into flours
blends (Ahmed, Anjum &Butt., 2001),

The mean scores for mould ability

of instant pounded yam supplemented
with yellow cassava flours ranged
from 8.00 of sample YYYC;, YYYCs
andYYYC, which had the highest mean
mould ability values ‘Liked very
much’ to 6.05 of sample YY(control)
which was ‘liked slightly’. Considering
5% confidence limit, there was
significant (P<0.05) difference in the
mould ability means score values of all
the supplemented instant pounded
yam samples (that showed no effect in
supplementation) but away from the
mean value of the control sample YY.
This could be attributed to differential
volume of water. added during
cooking of the paste of the samples
and their textural particle sizes.

For general acceptability, it was
found that all the supplemented
instant pounded yam samples were far
better preferred as compared to
control. The mean scores for general
acceptability of the supplemented
instant pounded yam samples were
very high. The high general
acceptability could be due to enhanced
processing methods employed in the

organolcptic
rise to

studies, However,
properties which gave
unpleasant reduction in appearance
acceptability of instant pounded yam
could be attributed to poor colour
interaction of the yellow yam and
yellow cassava flour. All the
supplemented samples were generally
accepted at confidence limit of 5%.

Conclusion

The result showed that blending of
yellow yam flour and yollow cassava
flour  generally improved the
functional and pasting properties of
the formulated samples. The OAC and
WAC of the blends reduced with
increase in the proportion of the
yellow cassava. At each level of
supplementation the BD of the blends
become denser than the control. The
formulated samples were found to
have high viscosity, better texture, and
generally acceptable for human
consumption. However, sample from
80%: 20% (YYYC2) formulation is a
potential blend owing to its high
sensory “ppeal. Intensifying the
production of this product will offer a
strategy of alleviating the problem of
food insecurity in Nigeria.

Recommendations

1. Further studies can be carried out
on the anti-nutritional factors on
the cassava flour to determine its

limits if any for human
consumption.

2. Studies can also be carried out to
screen  the  physicochemical

properties of the D. cayenensis that
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can bring out the full potential of
3 vellow yam for diverse uses.

- Work should be carried out to
ascertain the shelf-life of yellow
yam flour in order to increase its
storage stability and credibility for
export. '
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